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The following article is reproduced with the kind permission of the Geological 
Society of Australia (Queensland Division) and the author. 


KROOMBIT TOURIST PARK - BILOELA, 
QUEENSLAND 

MARBLE WATERHOLE AREA 

By Paul Blake 

NOTE - The Marble Waterhole area is within a National Park and no 
fossils should be taken, moved or destroyed. 

GEOLOGY OF THE MARBLE WATERHOLE AREA. 

At the time of deposition of the Marble Waterhole beds (about 380 to 
390 million years ago) the geography of Queensland was very different 
to its present form. The coastline was further to the west and the edge 
of the continent would have possessed some prominent volcanoes, 
similar to parts of the modern Andes in South America. The Marble 
Waterhole beds were formed around part of a chain of volcanoes off the 
coast of Queensland and would have been similar to the modern 
geological environments of Indonesia or Japan. 

The lavas that were erupted by the volcanoes that formed the Marble 
Waterhole beds are high in silica. This would have caused the lavas to 
be very viscous and many of the eruptions at this time would have been 
explosive. Most of the rocks present within the Marble Waterhole beds 
are sandstones that are made up of fragments of rock produced during 
these volcanic explosions. The sandstones contain fragments of lava 
and feldspar crystals. They also usually contain fragments of quartz 
crystals. 

Despite the obvious dangers of explosive volcanoes, nearby marine life 
flourished in the oceans that surrounded these volcanic islands. As the 
animals died, their skeletons built up to form the large outcrops of 
limestone that occur within the park. The most common organisms that 
are preserved in the limestones within the Marble Waterhole beds are 
stromatoporoids, corals, crinoids and brachiopods. 


Stromatoporoids are a group of organisms that are now extinct. Based 
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on microscopic examination of the internal features of their skeletons it 
is assumed that they were similar to sponges. In well-preserved 
specimens you can occasionally see growth rings. However, if you are 
looking at a uniform, featureless limestone “blob” within the limestone 
outcrop then you are most likely looking at a stromatoporoid. 

The corals will be described in detail below. 

Crinoids can be beautiful fossils, and early palaeontologists referred 
to them as “Sea Lilies" (Fig. 1), but in most cases all you find 
preserved are their stems, seen as white cylindrical “rods” within the 
limestone. 


Figure 1: Sketch of a 
crinoid, with a close-up 
of its stem. 


Brachiopods are shells that look similar to modern bivalves such as 
clams and mussels. Some brachiopods and crinoids still live on the 
Great Barrier Reef today, but they are rare. 

Study of the geological history of our planet shows that the continents 
move with time. Towards the end of the Middle Devonian the 
movements of the continent caused the Marble Waterhole beds and 
other chains of volcanic islands to collide with the main continent of 
Australia, putting the coastline in about its current position. 

For a short time after this collision the volcanic activity in the area 
ceased, but several million years later it started again, resulting in the 
deposition of the Lochenbar Formation. 

CORALS OF THE MARBLE WATERHOLE BEDS. 



The location of Marble Waterhole in relation to the Tourist Park and the 
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geology can be seen in Figure 2. 
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Figure 2: Geology of the Kroombit Tourist Park ares including the 
location of the Marble Waterhole. 


Many fossils are visible in the water-polished limestone outcrops at 
Marble Waterhole. These include a wide variety of corals belonging to 
two groups known as Rugose and Tabulate corals. None of these 
corals survive today, both groups becoming extinct about 250 million 
years ago. Modern corals are known as Scleractinian corals and these 
evolved after the extinction of the Rugose and Tabulate corals. 

Despite the fact that the fossil corals at Marble Waterhole were different 
to modern corals, their skeletons were very similar in appearance. 
Anybody who has been on the Great Barrier Reef, or seen a 
documentary on corals, will have seen a large variety of coral shapes. 
Some produce skeletons that are hemispherical, others produce a 
skeleton that is plate-like in appearance, and others are branching, 
cylindrical stems (commonly called "stag-horn" corals on the modern 
reef). Sometimes the coral polyp lives alone, building a skeleton shaped 
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like a cow horn. These are known as “solitary” corals and are rare in 
the modern world, but were common back in the Devonian. 

As the corals grow upwards, the individual polyps build tubes called 
corallites. In some corals, for example Alveolites (Fig. 3 & 4) and 
Endophyllum (Fig. 19) the polyps were very close together and the 
corallites are in contact with each other. In some corals the polyps are 
spaced far apart and the corallites are connected to each other by 
small tubes, example Heliolites porosa (Fig. 6) or the corallites remain 
free of each other, Amaraphyllum amoenum (Fig. 17). 

Since the limestones at Marble Waterhole are worn smooth by water, 
the following illustrations of corals will be drawn as sections through 
the coral skeletons. 

It is hoped that this guide will allow you to identify most of the coral 
species that you will see. However, even the most thorough study of 
an area may miss things and it is possible that you will see a type of 
coral that is not identified in this article. 

Scientific Names 

In 1735 Carl Linnaeus invented the system used for naming 
organisms. All organisms are identified by two words known as the 
genus and the species. For example, humans are known as Homo 
sapiens our genus is Homo and our species is sapiens. In fossil 
corals, the genus can often be easy to determine, but the exact 
species can sometimes be difficult to figure out. When the exact 
species cannot be determined “sp.” is used; e.g. in Figure 5 the coral 
genus is Thamnopora but its species is uncertain. 

Tabulate corals 

Tabulate corals are distinguished by developing colonies of very small 
corallites. They are also the most numerous corals in the limestones 
of the Marble Waterhole beds. 

Amongst the Tabulates there are two species of Alveolites. Alveolites 
suborbiculans (Fig. 3) built hemispherical to platy shaped colonies that 
can be up to 150 mm across. This coral had very small, oval to kidney 
bean-shaped corallites. The walls bejtween the corallites range 
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from being thin (as seen in the top right corner of the sketch) to thick (as 
can be seen in the bottom left side of Figure 3). 



Figure 3: Alveolites suborbicularis. 
This drawing shows only a small part 
of a colony. The scene depicted is 
only 8 mm wide on the original 
specimen. 


Alveolites caudatus (Fig 4) lived in colonies of branching stems similar 
to the modern “stag-horn" corals. The corallites are small and have thin 
walls near the axis of the stem, but became bigger and developed thick 
walls near the outer edge of the stem. 



Figure 4: Alveolites caudatus. This 
drawing is a section cut through a 
cylindrical branch about 10 mm in 
diameter. 


Thamnopora sp. (Fig. 5) produced a colony that is a branching stem. 
Thamnopora sp. is distinguished from branching Alveolites by 
possessing polygonal corallites. Also, the corallites are larger than 
those in Alveolites. 



Figure 5: Thamnopora sp. 
This is a sketch through a 
branch about 20 mm in 
diameter. 
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Another common tabulate coral in the Marble Waterhole beds is known 
as Heliolites porosa (Fig. 6). It produces hemi-spherical colonies and 
is easily distinguished from the other tabulate corals by possessing 
thick-walled corallites that are separated from each other by small 
polygonal tubes. Within each corallite are thin sheets of calcite that 
project towards the axis of the corallite and look like thin pointy teeth 
when they can be seen. These are known as septa. 



Rugose corals 


Figure 6: Heliolites 
porosa. This sketch is 
a close up view of part 
of a colony and 
represents a 15 mm 
wide section of the 
colony. 


The Rugose corals within the Marble Waterhole beds are very diverse 
but generally low in numbers. The Rugose corals are distinguished 
from the Tabulate corals in a number of ways. 

They usually possessed much bigger corallites. While the corallites of 
the above Tabulate corals are usually about 1 mm across, Rugose 
corals often have corallites that are more than 10 mm across. Also, 
Rugose corals often possess well-developed septa. The coral polyps 
used the septa to help support their stomach. The bigger a polyp gets, 
the more it needs septa to support its stomach. This is why the septa 
are rare in the small polyp Tabulate corals but relatively common in the 
large polyp Rugose corals. 

Also, Rugose corals can live as a single polyp, called a “solitary” coral, 
or they can form colonies. 

Tryplasma sp. (Fig. 7) is a solitary rugose coral distinguished by 
having very short septa. In some specimens the septa are almost 
impossible to see. The corallites can range in size from 12 to 24 mm 
diameter. Several species have been identified in the Marble 
Waterhole beds, but to the untrained eye they all look much the same. 
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in diameter. Several species have been identified in the Marble 
Waterhole beds, but to the untrained eye they all look much the same. 

O Figure 7: Tryplasma sp. This is 

a sketch of a specimen about 
15 mm in diameter. 


Calceola sp. (Fig. 8) is a very unusual rugose coral. Instead of having a 
circular corallite, it was semi-circular, and it did not possess septa. They 
had a lid on top of their skeleton, and if the water conditions became too 
muddy for them to feed they could pull themselves into their home and 
close the lid. They are often called “Slipper Corals” by palaeontologists 
since when you see a whole specimen they look like the pointy tip of a 
slipper. They have a very thick corallite wall built of white calcite. When 
you see a section across the corallite it is a white semicircle that look 
like a “D" up to 50 mm across. When you see a section along the length 
of the corallite it looks like a large white “V”. 



Figure 8: Calceola sp. with 
lid. The sketch is of a 
specimen about 50 mm 
across. 


There is a large group of corals known as Cystimorphs. These are 
usually distinguished by having very short to absent septa, and the 
skeleton is dominated by blister-shaped structures known as 
dissepiments. There are two kinds of cystimorphs known from the 
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Marble Waterhole beds. There is Pseudomicroplasma australe (Fig. 9) 
and Cystiphylloides sp. (Fig. 10). 



Figure 9: Pseudomicroplasma Figure 10: Cystiphylloides sp. This 
australe. This is a sketch of a is a sketch of a specimen about 

specimen about 20 mm in 70 mm in diameter, 

diameter. 

The curved structures within the sketched corallites are the 
dissepiments mentioned above. 

These two corals look very similar to each other but can be 
distinguished by their size; Cystiphylloides sp. corallites are usually 
about 60 to 70 mm in diameter and the corallites of Pseudomicroplama 
australe are usually only about 20 mm in diameter. 

Acanthophyllum clermontense (Fig. 11) and Grypophyllum 
jenkinsi (Fig. 12) are another pair of closely related corals. Both are 
solitary, and have very long septa that extend almost all the way from 
the corallite wall to the axis. They are distinguished from each other 
by the size of their corallites. Grypophyllum jenkinsi has a corallite 
diameter ranging from 10 to 30 mm and Acanthophyllum has a corallite 
diameter that is usually slightly more than 40 mm. Grypophyllum 
jenkinsi is one of the most common rugose corals in the Marble 
Waterhole beds. 


See Figures 11 and 12 on the next page. 
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Figure 11: Acanthophyllum 
clermontense. Sketch of a 
specimen 45 mm in diameter. 


Figure 12: Grypophyllum 
jenkinsi. Sketch of a 20 mm 
diameter specimen. 


Tabulophyllum sp. (Fig. 13) is another solitary rugose coral. It is 
distinguished in the Marble Waterhole beds by possessing septa that 
are long, but do not reach the axis. Also, the blister-like dissepiments 
near the corallite wall, when present, disrupt the septa and often prevent 
them from reaching the wall. 



Figure 13: Tabulophyllum sp. 
This is a sketch of a specimen 
about 15 mm diameter. 


A common genus of coral in the Marble Waterhole beds is 
Stringophyllum. This genus, combined with Grypophyllum jenkinsi, 
make up most of the solitary rugose corals found in the Marble 
Waterhole beds. 


The septa of Stringophyllum are arranged bilaterally near the centre of 
the corallite. Also, the septa break up into upwardly directed spines as 
they approach the axis. A section through a spine looks like a dot, and 
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the dots that you see near the centres of the two sketches are sections 
through the septal spines. 


There are two species of Stringophyllum known from the Marble 
Waterhole beds. These are Stringophyllum quasinormale (Fig. 14) 
and Stringophyllum bipartatum (Fig. 15). The two different species 
have different corallite diameters with S. quasinormale being 9 to 
25 mm in diameter and S. bipartatum being 30 to 35 mm in diameter. 
Also, the septa in S. bipartatum are arranged more strongly bilaterally 
than in S. quasinormale. 



Figure 14: Stringophyllum 
quasinormale. Sketch of a 15 mm 
diameter specimen. 


Figure 15: Stringophyllum 
bipartatum. Sketch of a 30 mm 
diameter specimen. 


Solipetra sp. (Fig. 16) is a distant relative of Stringophyllum. It is 
distinctive in that it has very thick septa that start to break up into 
spines as soon as they leave the corallite wall. Since the spines look 
like large dots in section the septa have a “string of pearls” look. 
Solipetra is one of the rarest fossil corals known in Australia. Of the 
three specimens so far found, two are from the Marble Waterholes 
beds. 


Figure 16: Solipetra sp. 
Sketch of a specimen 
15 mm in diameter. 
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All of the rugose corals mentioned so far have been the solitary types. 
Some colonial rugose corals are known from the Marble Waterhole beds 
and these will be discussed now. 

One of the most common colonial rugose corals known from the Marble 
Waterhole beds is Amaraphyllum amoenum (Fig. 17). This is one of the 
corals where, despite the polyps living in a colony, they are not in direct 
contact with each other. This is different to corals like Endophyllum (Fig. 
19) where the corallites are all in contact with each other. Colonies of 
Amaraphyllum amoenum can be quite large (over 300 mm across) but 
most of the ones found in the Marble Waterhole beds are smaller and 
appear broken, suggesting that they were often damaged in storms 
during the Devonian. The corallites of A. amoenum are usually 6 to 
12 mm in diameter. 




Figure 17: Amaraphyllum 
amoenum. Sketch of two 
corallites from a colony. 
The corallites are about 
9 mm in diameter. 


Another colonial Rugose coral closely related to Amaraphyllum 
amoenum is Disphyllum sp. (Fig. 18). Some species of Disphyllum are 
so similar to Amaraphyllum that you need to examine the microscopic 
structures within their skeletons to tell them apart. However, the species 
of Disphyllum present within the Marble Waterhole beds is very 
distinctive in possessing a larger corallite. This species of Disphyllum 
possesses a corallite that ranges from 15 to 30 mm in diameter and has 
very short septa. 


Figure 18: Disphyllum sp. 
This is a sketch of a single 
corallite from a colony that 
was over 400 mm across. 
The corallite sketched here 
was about 30 mm in 
diameter. 
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Endophyllum columna (Fig. IS) is one of the rugose corals where the 
corallites are in contact with each other. The corallites range from 5 to 
15 mm diameter, and the septa are usually prevented from reaching 
the corallite wall by dissepiments. 


Figure 19: Endophyllum columna. 
The big corallites in this sketch 
are about 15 mm across. One of 
the corallites illustrated in the top 
left hand corner has just 
undergone asexual reproduction 
into four juvenile corallites. 


Sanidophyllum davidis (Fig. 20) is another colonial Rugose coral in 
which the corallites are usually separate from each other. In Figure 
20, the small corallites touching the bigger corallites are juveniles that 
have budded off the mature corallite. 




Figure 20: Sanidophyllum davidis. 
The corallites in this sketch range 
from 10 to 20 mm diameter. 


Conclusion 

The diversity of life on earth millions of years ago, as portrayed 
through palaeontology, is as impressive and interesting as that of 
today. This article is just a brief glimpse at one group of organisms 
preserved in the limestones at Marble Waterhole. 
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LETTER TO THE EDITOR 


Dear Sir, 

Further to the query from Robert Knezour and reply from Heidi and Keith 
Holmes in the last issue. There have been two recent advances in 
elucidating the structure of Dicroidium, which are not mentioned in either 
letter. 

Axsmith et al. (2000) report a Dicroidium odontopteroides leaf and apical 
branches bearing Umkomasia uniramia cupules (‘fructifications’), all 
attached to a single main branch. This is claimed to be the first directly 
observed connection between Dicroidium leaves and Umkomasia 
cupules. Klavins et al. (2002) report the first detailed description of the 
internal structure of Umkomasia cupules, which indicate that each 
cupule is an individual megasporophyll, rather than a part of a 
compound megasporophyll comprising the branch system on which they 
are found. 

It's really not surprising that Dicroidium and its reproductive organs are 
so rarely found in direct connection. Although the majority of modern 
plants mix leaves and flowers on the same branch, so that fragments 
showing both would be generated, yet there are many others that 
maintain a strict segregation. The cycads and gnetales come readily to 
mind, but it is not necessary to go to such primitive plants to find 
examples ... the Agavaceae have similar habits, with flowers on 
inflorescences (specialised branch systems) entirely separate from the 
leaves. The only requirement for these kinds of plants to generate 
separate vegetative and reproductive remains is that the leaves and/or 
reproductive branch systems be easily shed from the main stem. This is 
certainly likely to be the case with deciduous plants. 

It is interesting that from the Triassic through to the Cretaceous, 
Australia was at a high southern latitude, and the flora of the Mesozoic 
had to suffer a period (some months) of complete darkness. In the case 
of the Cretaceous, this has led to controversy about the ability of plants 
and animals to sustain life over the winter period ... I take it the subject 
has not arisen for the Triassic? As well, it is probably not necessary for 
a plant to be deciduous to survive this period. Conifers in some 
northern hemisphere situations survive being covered in thick snow for 
months, and probably their metabolism is stopped during this time. 
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It is not darkness that stops today’s plant life from flourishing near the 
poles, but the very severe cold, which in the geological history of the 
earth is a rather uncommon condition. 

Lastly, I send you a couple of photos, which you may care to publish. I 
think most people are familiar with Moroccan trilobites, nautiloids, 
ammonoids and other fossils (many of which are carved fakes) to be 
found in a great many rock shops etc. They (or at least the fakes) 
have even had a book named after them (Gould 2000). Recently my 
partner Melody & I were in Morocco and visited the area that produces 
both the real and the fake specimens. It is a range (strike ridge) on the 
edge of the hammada (stony desert) near the oasis of Merzouga in the 
Moroccan Sahara. The photo showing these hills (below) is taken 
from the most spectacular side, which illustrates the layers of hard 
black limestone (‘marble’) interbedded with friable mudstone. The 
locals harvest the outcrops on the other side of the ridge, where the 
layers dip conveniently down to the desert surface. 



The other photo (page 17) shows one of these outcrops with nautiloids 
weathering out, the black marble on this surface is weathered to 
brown. These strata appear to be of Middle Devonian age. To get to 
this area it is necessary to hire a 4WD, driver & guide from Erfoud, the 
nearest large town, which is where most of the polishing and carving is 
done. The local hotels have an extraordinary quantity of furniture 
made from this fossiliferous marble, often with nautiloids or other 
specimens deliberately left in high relief in inconvenient locations. 
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I was very pleasantly surprised when I opened this paperback and had 
a quick browse through the contents, prior to starting this review. This 
is not just another book about Australian dinosaurs containing a 
rehash of previously published information but a fascinating and often 
exciting story of their discovery over the last 100 years. In particular, it 
brings to the readers attention the people who have devoted so much 
of their time and energy in the never-ending search for new material 
and the extensive investigations found necessary to determine how 
these fossil remains fit into the global picture of dinosaur evolution. 

The book begins with an enthralling account of the supposed discovery 
of dinosaur bones on the N.E. coast of Australia during the voyage of 
HMS Fly between 1842 and 1846 and the subsequently unsuccessful 
expedition in 1995 to try and locate the site where these bones were 
reputedly found. This "False Start” to the story of Australian dinosaur 
discoveries is fascinating reading and sets the investigative tone for 
the whole book. 

Most dinosaur enthusiasts, particularly those who live in Victoria, will 
know about the discovery 100 years ago of a reptile bone and lungfish 
tooth near Inverloch about 110 km south-east of Melbourne: The 
discoverer, Hamilton Ferguson, an assistant field geologist with the 
Geological Survey of Victoria, was looking for bituminous black coal 
reserves when he made the discovery. Chapter 2, “A Very Small 
Beginning", provides the background to this initial discovery and the 
identification of the reptile bone by Smith Woodward of the Natural 
History Museum (London). 

The third chapter, “Gem Quality Dinosaurs", deals with Australia’s 
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unique opalised dinosaur remains that have been found at Lightning 
Ridge, Coober Pedy, Andamooka and Mehi, preserved in a way not 
found anywhere else in the world. 

The book then progresses through details of the often chance 
discoveries of dinosaur bones in outback Queensland, that started back 
in the early 1920s when a stockman came across very large bones near 
Durham Downs (later to be described as Rhoetosaurus brownei ), and 
the knowledge that can be gained from the various sites where dinosaur 
footprints have been found, such as Winton in Queensland and Broome 
in Western Australia. I was interested to learn that the first recognised 
footprints were found on the roofs of Middle Jurassic coal mines in 
south-eastern Queensland. 

In the penultimate chapter “A Long, Narrow Window", we learn why it 
took 75 years before further dinosaur remains were unearthed at 
Ferguson’s Eagle Rock locality, an event which led to the systematic 
search along the Early Cretaceous coast of Victoria’s Otway Ranges 
and the discovery of what was later to be named “Dinosaur Cove” in 
1980. As most of you will know, after many years of well publicised 
excavations at this locality the search for dinosaur remains in Victoria 
returned to the Inverlock area, where a new site had been discovered, 
now known as the Flat Rocks locality, close to where it all began in 
1903. 

The last chapter is a summary of the Australian Dinosaur record and 
what has been learnt from these discoveries - all from a mere 22 
general localities. 

The book contains over 100 diagrams, sketches, paintings, maps and 
photographs, nearly all the latter in colour. While you will have seen 
some of these illustrations before, the great majority will be new to 
readers. Together with the numerous personal accounts of field work 
and background studies, I found this inexpensive book one of the best I 
have seen for many years. I may be biased because of my fascination, 
since a teenager, with natural history discoveries, but I think not. It is 
eminently suitable for young and old and not least as a mini biography of 
Australian dinosaur hunters. 


Reviewed by Frank Holmes 



Page 20 


THE FOSSIL COLLECTOR September 2003 


Palaeontology/Geology Papers 

I recently received the information below from Dr. Alex Cook, of the 
Queensland Museum, if anyone is interested please contact Alex on 
Ph: (07) 3840 7665 ore-mail: alexc@qm.qld.gov.au 

Paul, 

I have come into possession (saved from the rubbish bins) of multiple 
copies of the reprints listed below. If anyone would like some, and will 
pay postage, I am happy to send them on a first come first serve basis 
to bona fide palaeos and their non-commercial ilk. 

ARMSTRONG, J. D., DEAR, J. F., RUNNEGAR, B. 1967. Permian 
Ammonoids from Eastern Australia. Journal of the Geological Society 
of Australia, 14(1): 87-98. 

ARMSTRONG, J., BROWN, C. D. 1968. A new species of 
Attenuatella from the Permian of Queensland. Memoirs of the 
Queensland Museum, 15(2): 59-63. 

ARMSTRONG, J. 1968. Synonymy of the Australian Permian 
Spiriferid Genera Trigonotreta Koenig 1825 and Grantonia Brown 
1953- Journal of the Geological Society of Australia, 15(1): 79-86. 
ARMSTRONG, J., TELFORD, P. 1969. Species of Attenuatella 
(Brachiopoda) from New South Wales. Proc. Linn. Soc. NSW, 94(2): 
113-118. 

ARMSTRONG, J. 1970. Zoarial Microstructures of two Permian 
Species of the Bryozoan Genus Stenopora. Palaeontology, 13(4): 581- 
587. 

ARMSTRONG, J. 1970. Microstructure of the Shell of the Brachiopod 
Wyndhamia. Journal of the Geological Society of Australia, 17(1): 13- 
19. 

ARMSTRONG, J. 1970. Micro-ornaments of the Spiriferid 
Brachiopods Notospirifer, Ingelarella and Subansira. Lethaia, 3: 282- 
300. 

ARMSTRONG, J. 1971. Pallial Markings of some Permian Spiriferids. 
Proc. Linn. Soc. NSW, 95(3): 201-208. 

BRIGGS, D. J. C., WATERHOUSE, J. B., DUDGEON, M. J. 1982. 
Summary of Formations and Faunas of the Permian Back Creek 
Group in the Southeast Bowen Basin, Queensland AND Stratigraphy 
and Palaeobotany of East and West Haldon, Main Range, Southeast 
Queensland. University of Queensland Papers, Dept of Geology, 10 
(2): 69-82, 83-110. 



September 2003 THE FOSSIL COLLECTOR 


Page 21 


BRYAN, W. H. 1954. Samuel Stutchbury and those who followed him. 
Queensland Government Mining Journal, 55(634): 1-8. 

BRYAN, W. H., JONES, O. A. 1955. Radiolaria as Critical Indicators of 
Deformation. University of Queensland Papers, Dept of Geology, 4(9): 
1 - 11 . 

CAMPBELL, K. S. W. 1951. The Geology of the Cressbrook-Buaraba 
Area. University of Queensland Papers, Dept of Geology, 3(15): 1 -44. 
CAMPBELL, K. S. W. 1953. The Fauna of the Permo-Carboniferous 
Ingelara Beds of Queensland. University of Queensland Papers, Dept 
of Geology, 4(3): 1-43. 

CHAPMAN, R. E. 1974. Clay Diapirism and Overthrust Faulting. 
Geological Society of America Bulletin, 85: 1597-1602. 

COHCRANE, N. N. O. 1960. Geology of the Limestone Ridges District, 
Queensland. University of Queensland Papers, Dept of Geology, 5(6): 
1-7. 

DODDS, B. 1949. Mid-Triassic Blattoidea from the Mount Crosby Insect Bed. 
University of Queensland Papers, Dept of Geology, 3(10): 1-11. 

DRISCOLL, E. G. 1960. .The Geology of the Mundubbera District. 
University of Queensland Papers, Dept of Geology, 5(5): 1-27. 

FA, L., WATERHOUSE, J. B. 1985. Permian Strata and Brachiopods 
from Xiujimqinqi Region of Neimongol (Inner Mongolia) Autonomous 
Regions, China. University of Queensland Papers, Dept of Geology, 11 
(2): 1-44. 

FINKS, R. M., HILL, D. 1967. Chapter 9:Porifera and Archaeocyatha, p. 333- 
345, The Fossil Record. Geological Society of London, London. 

FLOOD, P. G., SCOFFIN, T. P. 1978. Reefal Sediments of the 
Northern Great Barrier Reef. Phil. Trans. R. Soc. Lond., A 291: 55-71. 
FORDHAM, B. G. 1976. Geology and Lower-Middle Devonain Coral 
Conodont Biostratigrpahy of the Nogoa Anticline, Springsure District, 
Queensland. Proceedings of the Royal Society of Queensland, 87: 63- 
76. 

GOULD, R. E. 1968. The Walloon Coal Measures: A compilation. 
Queensland Government Mining Journal, 69: 5-11. 

GOULD, R. E. 1970. Palaeosmunda, a new genus of siphonostelic 
osmundaceous trunks from the Upper Permian of Queensland. 
Palaeontology, 13(1): 10-28. 

GUPTA, V. J., WATERHOUSE, J. B. 1978. Eurydesma from Lahaul and 
Ladakh. Bull. Indian Geol. Assoc., 11(2): 141-152. 

HAIG, D. W. 1973. Lower Cretaceous Foraminferida, Surat Basin, 
Southern Queensland, a preliminary stratigraphic appraisal. 
Queensland Government Mining Journal, 74: 3-11. 



Page 22 


THE FOSSIL COLLECTOR September 2003 


HASKELL, T. 1968. Saccate pollen grains from the Lower 
Cretaceous of the Great Artesian Basin, Australia. University of 
Queensland Papers, Dept of Geology, 6(8): 211-243. 

HILL, D. 1939. The Middle Devonian Rugose corals of Queensland, 
1. Douglas Creek, and Drummond Creek, Clermont District. Proc. 
Royal Society of Queensland, 50(10): 55-65. 

HILL, D. 1940. Western Australian Devonian Corals in the Wade 
Collection. University of Queensland Papers, Dept of Geology 1(11)- 
141-149. 

HILL, D., JONES, O. A. 1940. The Silurian Rugosa of the Yass- 
Bowning District NSW and The Corals of the Garra Beds, Molong 
District, New South Wales. University of Queensland Papers, Dept of 
Geology, 2 (2,3). 

HILL, D., JONES, O. A. 1940. The Middle Devonian Rugose Corals 
of Queensland 2: The Silverwood-Lucky Valley Area and The 
Heliotlitidae of Australia with a discussion of the morphology and 
systematic position of the family. University of Queensland Papers, 
Dept of Geology, 1(13/14). 

HILL, D., EDWARDS, A. B. 1941. Note on a Collection of Fossils 
from Queenstown, Tasmania and The Lower Middle Devonian rugose 
corals of the Murrumbidgee and Goodradbidgee Rivers, NSW. 
University of Queensland Papers, Dept of Geology, 2 (6,7). 

HILL, D. 1942. The Lower Devonian Rugose corals from the Mt. Etna 
Limestone, Qld. Proc. Royal Society of Queensland, 54(2): 13-22. 

HILL, D. 1942. The Middle Devonian Rugose Corals of Queensland 3. 
Burdekin Downs, Fanning River, and Reid Gap, north Queensland. 
Proc. Royal Society of Queensland, 53(14): 229-268. 

HILL, D. 1942. Further Permian Corals from Western Australia. 
University of Queensland Papers, Dept of Geology, 2(10). 

HILL, D. 1950. The Productinae of the Artinskian Cracow Fauna of 
Queensland. University of Queensland Papers, Dept of Geology, 3(2): 
1-36. 

HILL, D. 1955. Contributions to the Correlation and Fauna of the 
Permian in Australia and New Zealand. Journal of the Geological 
Society of Australia, 2:83-107. 

HILL, D. 1958. Sakmarian Geography. Geologischen Rundshau, 47 
(2): 590-629. 

HILL, D. 1967. Devonian of Eastern Australia, p. 613-630, 
International Symposium on the Devonian System.Volume 1 . Alberta 
Society of Petroleum Geologists, Calgary. 



September 2003 THE FOSSIL COLLECTOR 


Page 23 


HILL, D., JELL, J. S. 1969. On the Rugose Coral Genera 
Rhizophyllum Lindstrom, Platyphyllum Lindstrom and Calceola Lamarck. 
N. Jb. Geol. Palaont. Mh., 9(534-551). 

HILL, D., JELL, J. S. 1970. The Tabulate Coral Families Syringolitidae 
Hinde, Roemeriidae Pocta, Neoroemeriidae Radugin and 
Chonostegitidae Lecompte and Australian species of Roemeripora 
Kraicz. Proc. Roy. Soc. Victoria, 83(2): 171-190. 

HILL, D. 1973. Lower Carboniferous corals, p. 133-142. In A. Hallam 
(ed.), Atlas of Palaeobiogeography. Elsevier. 

HILL, D. 1978. Bibliography and Index of Australian Palaeozoic Corals. 
University of Queensland Papers, Dept of Geology, 8(4): 1-38. 

ISBELL, R. F. 1955. The Geology of the northern section of the Bowen 
Basin. University of Queensland Papers, Dept of Geology, 4(11): 1-43. 
JELL, J. S. 1968. New Devonian rock units of the Broken River 
Embayment, North Queensland. Queensland Government Mining 
Journal, 69:1-3. 

JELL, J. S., HILL, D. 1970. Redescription of the Lectotypes of the 
Devonian Tabulate Corals Roemeria infundibulifera (Goldfuss), 
Roemeripora minor (Schluter) and Favosites goldfussi D'Orbigny. 
Geological Magazine, 107(2): 159-165. 

JELL, J. S., HILL, D. 1970. Revision of the Coral Fauna from the 
Devonian Douglas Creek Limestone, Clermont, central Queensland. 
Proceedings of the Royal Society of Queensland, 81(10): 93-120. 

JELL, J. S., HILL, D. 1970. A Redescription of the Holotype of the 
Devonian Rugose Coral Utaratuia laevigata Crickmay. Journal of 
Paleontology, 44(5): 833-835. 

JELL, J. S. 1980. Skeletogenesis of Newly Settled Planulae of the 
Hermatypic Coral Porites lutea. Acta Palaeontologica Polonica, 25(3-4): 
311-320. 

JELL, J. S. 1981. Silurian Tabulate Corals from the Cloudmaker 
Moraine, Beardmore Glacier, Antarctica. Alcheringa, 5: 311-316. 

JONES, O. A. 1927. A new Genus of Tabulate Coral from New South 
Wales. Geological Magazine, 64(760): 439-440. 

JONES, O. A. 1927. Silurian Graptolites from Studley Park, 
Melbourne, Australia. Geological Magazine, 64(753): 101-105. 

JONES, O. A. 1936. On the Silurian Corals: Cyathophyllum shearsbyi 
and Heliophyllum yassense. Memoirs of the Queensland Museum, 11 
(1): 53-58. 

JONES, O. A. 1941. The Devonian Tabulata of Douglas and 
Drummond Creeks, Clermont, Queensland. Proc. Royal Society of 
Queensland, 53(3): 41-63. 



Page 24 


THE FOSSIL COLLECTOR September 2003 


JONES, O. A. 1943. The Tin, Tungsten and Molybdenum Deposits of 
Australia. University of Queensland Papers, Dept of Geology, 2(9): 1- 
49. 

JONES, O. A., JONES, J. B. 1956. Notes on the Geology of some 
North Queensland Islands. Part 1. The Islands of the Torres Strait. 
Reports of the Great Barrier Reef Committee, 6(3): 31-54. 

MAXWELL, W. G. H. 1950. An Upper Devonian Brachiopod 
Cyrtospirifer reidi sp. nov. University of Queensland Papers, Dept of 
Geology, 3(12): 3-8. 

MAXWELL, W. G. H. 1951. Upper Devonian and Middle 
Carboniferous Brachiopods of Queensland. University of Queensland 
Papers, Dept of Geology, 3(14): 1-27. 

MAXWELL, W. G. H. 1953. Upper Palaeozoic Formations in the 
Mount Morgan District - Stratigraphy and Structure. University of 
Queensland Papers, Dept of Geology, 4(4): 1-14. 

MAXWELL, W. G. H. 1954. Upper Palaeozoic Formations in the Mt 
Morgan District - Faunas. University of Queensland Papers, Dept of 
Geology, 4(5): 1-69. 

MAXWELL, W. G. H. 1960. Tournaisian Brachiopods from Baywalla, 
Queensland. University of Queensland Papers, Dept of Geology, 5(8): 
1 - 11 . 

MCLEOD, I. R. 1959. The Somerset Dam Igneous Complex - A 
Preliminary Account. University of Queensland Papers, Dept of 
Geology, 5(3): 1-38. 

NAZER, R. 1977. Late Visean Brachiopods with Western Australian 
Affiniites from the Yarrol Shelf. Queensland Government Mining 
Journal, 78: 1-6. 

ORME, G. R. 1970. The D2-P1 'Reefs' and Associated Limestones of 
the Pin Dale-Bradwell Moor area of Derbyshire. Compte Rendu 6e 
Congres Intern. Geo! Carbonifere Sheffield 1967, 3: 1249-1262. 

ORME, G. R., FLOOD, P. G., EWART, A. 1974. An Investigation of 
the Sediments and Physiography of Lady Musgrave Reef - A 
Preliminary Account. Proceedings of the Second International Coral 
Reef Symposium, 2: 371-386. 

ORME, G. R. 1974. Silica in the Visean Limestones of Derbyshire, 
England. Proceedings of the Yorkshire Geological Society, 40(1): 63- 
104. 

PICKETT, J. W., JELL, J. S., CONAGHAN, P. J., POWELL C. M. 
1975. Jurassic Invertebrates from the Himalayan Central Gneiss. 
Alcheringa, 1: 71-85. 



September 2003 THE FOSSIL COLLECTOR 


Page 25 


POWER, P. E. 1966. Revisions of the Permian Stratigraphy of the 
Denison Trough. Queensland Government Mining Journal, 67: 1-7. 
POWER, P. E. 1967. Geology and Hydrocarbons, Denison Trough, 
Australia. AAPG Bulletin, 51(7): 1320-1345. 

REIK, E. F. 1952. The Fossil Insects of the Tertiary Redbank Plains 
Series. Part 1: An Outline of the Fossil Assemblage with Descriptions of 
the Fossil Insects of the Orders Mecoptera and Neuroptera and Fossil 
Insects from the Teriary Sediments at Dinmore, Queensland. University 
of Queensland Papers, Dept of Geology, 4(1/2): 3-22. 

RICHARDS, H. C., BRYAN, W. H. 1926. Note on the Devonian Rocks 
of Central and Southern Queensland. Dept. Austral. Assn. Adv. Science, 
18: 286-290. 

RICHARDS, H. C. 1930. The Glenormiston Meteorite. Memoirs of the 
Queensland Museum, 10(1): 65-72. 

RICHARDS, H. C., BRYAN, W. H., WHITEHOUSE, F. W. 1932. 

Preliminary note on the Geology of Mount Barney. Proc. Royal Society 
of Queensland, 44(5): 64-70. 

RUNNEGAR, B. 1965. The Bivalves Megadesmus Sowerby and 
Astartila Dana from the Permian of Eastern Australia. Journal of the 
Geological Society of Australia, 12(2): 227-252. 

RUNNEGAR, B. 1966. Systematics and Biology of some Desmodont 
Bivalves from the Australian Permian. Journal of the Geological Society 
of Australia, 13(2): 373-386. 

RUNNEGAR, B. 1968. Preserved Ligaments in Australian Permian 
Bivalves. Palaeontology, 11(1): 94-103. 

STEVENS, J. 1981. Palynology of the Callide Basin, east-central 
Queensland. University of Queensland Papers, Dept of Geology, 9(4): 
1-35. 

TELFORD, P. 1970. Stratigraphy and Palaeontology of the Drake 
Area, New South Wales. Proc. Linn. Soc. NSW, 95(3): 232-245. 
TELFORD, P. 1972. Lower Devonian Conodonts from the Silverwood 
Group, Southeastern Queensland. Proceedings of the Royal Society of 
Queensland, 83(5): 61-68. 

WATERHOUSE, J. B. 1972. The Significance of Permian Faunal 
Biomes in Reconstructing Gondwana. An. Acad. Brasil Cience., 44: 
365-380. 

WATERHOUSE, J. B., BONHAM-CARTER, G. 1972. Permian 
Paleolatitudes Judged from Brachiopod Diversities. 24th 
IGC Proceedings, 7: 350-361. 

WATERHOUSE, J. B. 1973. Permian Brachiopod Correlations for 
Southeast Asia. Geol. Soc. Malaysia Bulletin, 6: 187-210. 



Page 26 


THE FOSSIL COLLECTOR September 2003 


WATERHOUSE, J. B. 1973. New Brachiopod Genera from the New 
Zealand Permian. Journal of the Royal Society of New Zealand, 3(1): 
35-42. 

WATERHOUSE, J. B. 1975. New Permian and Triassic Brachiopod 
Taxa. University of Queensland Papers, Dept of Geology, 7(1): 1-23. 
WATERHOUSE, J. B., BONHAM-CARTER, G. 1976. Range, 
Proportionate Representation and Demise of Brachiopod Families 
Through the Permian Period. Geological Magazine, 113(5): 401-496. 
WATERHOUSE, J. B. 1976. The Permian Rocks and Faunas of 
Dolpo, Northwest Nepal. Ecologie et Geologie de L'Himilaya (479- 
497). 

WATERHOUSE, J. B. 1977. The Impact of Palaeontological 
Treatises on Biological and Earth Sciences. Journal of the 
Palaeontological Society of India, 20:268-274. 

WATERHOUSE, J. B., GUPTA, V. J. 1977. Permian Faunal Zones 
and Correlations of the Himalayas. Bull. Indian Geol. Assoc., 10(2): 1- 
19. 

WATERHOUSE, J. B., WADDINGTON, J., ARCHBOLD, N. 1978. 
The Evolution of the Middle Carboniferous to Late Permian Brachiopod 
Subfamily Spiriferellinae Waterhouse. Geological Association of 
Canada Special Paper 18, 18: 416-443. 

WATERHOUSE, J. B. 1979. The Debated Age of the Ammonoid 
Dunvilleoceras Waterhouse. Geological Magazine, 116(5): 385-392. 
WATERHOUSE, J. B. 1979. The Role of Fossil Communities in the 
Biostratigraphic Record and in Evolution, p. 249-257. In J. Gray and 
A. J. Boucot (eds.), Historical Biogeography, Plate Tectonics and 
Evolution. Oregon State Univeristy, Corvallis. 

WATERHOUSE, J. B. 1979. Permian and Triassic Conulariid 
Species from New Zealand. Journal of the Royal Society of New 
Zealand, 9(4): 475-489. 

WATERHOUSE, J. B. 1979. The Upper Triassic Bivalve Oretia 
Marwick (Note). N.Z. Journal of Geol. & Geophysics, 22(3): 621-625. 
WATERHOUSE, J. B. 1979. New Members of the Atomodesminae 
(Bivalvia) from the Permian of Australia and New Zealand. University 
of Queensland Papers, Dept of Geology, 9(1): 1-22. 

WATERHOUSE, J. B. 1980. Permian Bivalves from New Zealand. 
Journal of the Royal Society of New Zealand, 10(4): 97-133. 
WATERHOUSE, J. B. 1980. Scaphopod, Gastropod and 
Rostroconch Species from the Permian of New Zealand. Journal of 
the Royal Society of New Zealand, 10(2): 195-214. 



September 2003 THE FOSSIL COLLECTOR 


Page 27 


WATERHOUSE, J. B. 1982. New Carboniferous Brachiopod Genera 
from Huai Bun Nak, North-east Thailand. Palaont. Ziet., 56(1/2): 39-52. 
WATERHOUSE, J. B. 1983. A Late Permian Lyttoniid Fauna from 
North-west Thailand and Systematic Descriptions of Permian 
Brachiopods, Bivalves and Gastropods below Walle Sandstone 
Member, Northern Bowen Basin. University of Queensland Papers, 
Dept of Geology, 10(3): 111-153, 155-179. 

WATERHOUSE, J. B., MCLOUGHLIN, S. 1988. Division of the 
Bivalved Mollusca Described by James Dwight Dana 1847-1849 from 
the Permian of Eastern Australia and Geology of the Inglis Dome, 
Denison Trough, Central Queensland. University of Queensland 
Papers, Dept of Geology, 12(2): 165-227, 229-263. 

WATERHOUSE, J. B., GUPTA, V. J. ?. Brachiopods from the 
Carboniferous Fenestella Shales of Kashmir. Recent Researches in 
Geology, 3: 145-187. 

WEBB, J. A. 1981. A Radiometric Time Scale of the Triassic. Journal 
of the Geological Society of Australia, 28: 107-121. 

WELLS, J. W. 1955. Recent and Subfossil Corals of Moreton Bay, 
Queensland. University of Queensland Papers, Dept of Geology, 4(10): 
1-23. 

WHITEHOUSE, F. W. 1933. On the Presence of Glendonites in the 
Dawson Valley. Proc. Royal Society of Queensland, 44(11): 153-155. 
WHITEHOUSE, M. J. 1938. The Zeolites of Queensland. Proceedings 
of the Royal Society of Queensland, 49(5): 71-81. 

WILLIAMS, G. D., BURK, J. ?. Chapter 132: Upper Cretaceous, p. 
169-189, Geological History of Western Canada. Alberta Society of 
Petroleum Geologists, Calgary. 

WYATT, D. H., JELL, J. S. 1967. Devonian of the Townsville 
Hinterland, Queensland, Australia, p. 99-105, International Symposium 
on the Devonian System.Volume 1. Alberta Society of Petroleum 
Geologists, Calgary. 

WYATT, D. H., JELL, J. S. 1980. Devonian and Carboniferous 
Stratigraphy of the Northern Tasman Orogenic Zone in the Townsville 
Hinterland, North Queensland, p. 201-228. In R. A. Henderson and P. 
J. Stephenson (eds.), Geology and Geophysics of Northeastern 
Australia. Geological Society of Australia, Brisbane. 

ZHE, G. S. 1983. The Receptacultitd Soanites from the Early 
Ordovician of China. Mem. Assoc. Austral. Palaeontols., 1: 75-84. 



Page 28 


THE FOSSIL COLLECTOR September 2003 


IN THE NEWS 

Tetrapod Fossil Found - First Ever in Asia 

Tetrapods, Earth's oldest four-limbed creatures, walked along the 
ancient Chinese coastline as early as 355 million years ago, according 
to a fossilized jaw bone discovered and analyzed by an international 
team of scientists. The fossil is evidence that the first vertebrates with 
limbs - not fins - colonized most of the planet and evolved a diverse 
range of forms within a relatively short period of time, the team reports 
in the December 19, 2002 issue of the journal Nature. 

"We are pretty certain that tetrapods originate no earlier than the 
beginning of the Late Devonian, about 370 million years ago," said Per 
Ahlberg, a co-author of the study and a paleontologist at the Natural 
History Museum in London, England. All but one of the oldest 
tetrapods discovered until now were found on the Euramerican 
supercontinent, an ancient landmass that comprised Europe, North 
America, and Greenland. The other species came from Australia, 
which suggests that tetrapods were already widespread in the Late 
Devonian. Researchers had thought the Australian species might be a 
fluke - a single, short-lived dispersal of one type of tetrapod. The 
Chinese fossil erases any doubt about the creature's early colonization 
over a wide range. "The new discovery shows they had become very 
widely distributed before the end of the Devonian, 354 million years 
ago," said Ahlberg, who studied the fossil along with researchers Min 
Zhu, Wenjin Zhao, and Lianto Jia of the Chinese Academy of Sciences 
in Beijing. 

The Chinese tetrapod, named Sinostega pani, was discovered among 
fossilized tropical plants and lobe-finned fish in the red sandstone 
sediments of the Ningxia Hui Autonomous Region of northwest China. 
Tetrapods are thought to have evolved from lobe-finned fish, such as 
lungfish and coelacanths. Researchers have been looking in 
Devonian deposits for evidence supporting the link between lobe- 
finned fish and the earliest four-legged creatures. 

Zhu had made several visits since the mid 1980s to the Late Devonian 
sites in China in the hope of finding a tetrapod to make such a link. In 
2001, he and his colleagues Zhao and Jia found a lobe-finned fish that 
they believe is closely linked to basal (amphibious) tetrapods, but they 
did not find any four-legged creatures. Their luck changed in July 
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2002. "We accompanied Dr. Per Ahlberg to the site where we had 
found the new lobe-finned fish. It is in this field trip that we have 
fortunately found a tetrapod lower jaw and an articulated lobe-finned 
fish," said Zhu. 

Jenny Clack, a paleontologist at the University Museum of Zoology in 
Cambridge, England, who is familiar with the discovery but not a 
member of the team, said there is no reason to doubt the validity of the 
find. Clack worked with Ahlberg studying the lower jawbones of the 
tetrapod Acanthostega from Greenland. That analysis, she said, 
revealed several subtle but key features that distinguish tetrapods from 
fish. 'With Sinostega we have a jaw that is very similar to Acanthostega 
in overall appearance, though it is clearly a different animal," she said. 
"There are now several Devonian tetrapod genera known mainly or 
entirely from lower jaw material." 

Ahlberg said Sinostega is most interesting because, although 
geographically closer to the Australian tetrapod Metaxygnathus, it is 
anatomically much more similar to Acanthostega. "The easiest way to 
interpret this pattern is by arguing that tetrapods were both widespread 
and diverse in the Late Devonian, but that we have much poorer 
sampling in Australia and China than in Euramerica," he said. Indeed, 
the researchers hope to confirm this theory with more tetrapod finds 
from the Devonian deposits in China. Until recently, scientists had not 
expressed much interest in these deposits, said Clack. "My prediction is 
that that is about to change, and this find, I hope, could be the thin end 
of a very large wedge," she said. 

If so, researchers may have to re-think how tetrapods were able to 
colonize the world so rapidly, said Alhberg. Previous studies have 
indicated that early tetrapods, like modern amphibians, were not able to 
navigate salt water. "The fact that early tetrapods were able to colonize 
the globe so quickly suggests that they had a significant tolerance for 
salt water," he said. "If you don't have that, it is very difficult to move 
from river system to river system along the coast." Ahlberg imagines 
that the early tetrapods, although not open ocean swimmers, dispersed 
around the world by swimming in the ocean from coastal delta to coastal 
delta, occasionally crossing narrow seas. 

Summary of story from National Geographic News, December 18, 2002. 

Giant Marine Fossil Unearthed 

A complete skeleton of the biggest marine reptile that ever existed has 
been unearthed in Mexico. The fossilised bones have been identified as 
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those of Liopleurodon ferox, a fierce predator that ruled the oceans 
about 150 million years ago. The creature, which measures 20 metres 
(65 ft) from nose to tail, was discovered by German and Mexican 
palaeontologists. It has been nicknamed the "Monster of Aramberri" 
after the site in northeastern Mexico where it was dug up. 

Although many Liopleurodon remains have been unearthed before, 
none have been as complete as the Mexico discovery. The bones are 
to be shipped to Germany for reconstruction at the Natural History 
Museum in Karlsruhe. Scientists plan to use the skeleton to study how 
the monster of the deep lived and what it ate for its last meal. Its 
remains were found along with those of smaller aquatic reptiles known 
as ichthyosaurs, which it may have snacked on. 

The Liopleurodon was the master of the deep in prehistoric times. The 
predator, the largest type of plesiosaur, had an impressive array of 
machete-sized teeth and jaws powerful enough to chew through 
granite. Plesiosaurs appeared in the Early Jurassic period and rapidly 
split into two major groups: long-necked forms like the Cryptoclidus 
and short-necked forms, or plesiosaurs, like the Liopleurodon. The 
marine reptiles are cousins of the dinosaurs that roamed the Earth 
between 208 million and 65 million years ago. Their remains are 
relatively common and have been well preserved in several marine 
deposits throughout the world. 

Summary of story from BBC News Online, December 30, 2002. 

Four-Winged Dinosaurs Found in China 

Paleontologists in China have discovered the fossil remains of a 
four-winged dinosaur with fully developed, modern feathers on 
both the forelimbs and hind limbs. The new species, Microraptor 
gui, provides yet more evidence that birds evolved . from 
dinosaurs, and could go a long way to answering a question 
scientists have puzzled over for close to 100 years: How did a 
group of ground-dwelling flightless dinosaurs evolve to a 
feathered animal capable of flying? The six specimens were 
excavated from the rich fossil beds of Liaoning Province in 
northeastern China, are dated between 128 to 124 million years 
old (Early Cretaceous). 
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Xu Xing, a paleontologist at the Institute of Vertebrate Paleontology and 
Paleoanthropology in Beijing, China, and colleagues suggest, in the 
January 23 2003 issue of the journal Nature, that the species is an early 
ancestor of birds that probably used its feathered limbs, along with a 
long, feather-fringed tail, to glide from tree to tree. They argue that the 
animal represents an intermediate stage in the active wing flapping of 
modern birds. 

"To have fully formed flight feathers on the hind legs is fascinating," said 
James Clark, Ronald Weintraub Associate Professor of Biology at 
George Washington University, Washington, D.C. "There were some 
interesting speculations about 90 years ago that birds might have had 
four feathered limbs, but no one has suggested it in recent times, since 
all living birds use only their forelimbs," he said. "This find broadens the 
whole scope of thinking about the origins of flight." 

Much fossil evidence has been uncovered supporting the idea that birds 
evolved from a group of bipedal carnivorous dinosaurs called theropods. 
Within the theropod group, birds are most closely related to 
dromaeosaurids. Earlier finds in Liaoning suggest that the earliest 
dromaeosaurs were small, feathered animals with forelimbs similar to 
those of Archaeopteryx, the oldest known bird at around 150 million 
years old, and feet with features comparable to modern tree-living birds. 
"This species provides another link in the emerging transition from 
small, meat-eating dinosaurs to birds, these fossils fill in a blank in the 
fossil record." said Hans-Dieter Sues, curator of vertebrate paleontology 
and associate director for science and collections at the Carnegie 
Museum of Natural History in Pittsburgh, Pennsylvania. 

Although the M. gui fossils are about 25 million years younger than 
Archaeopteryx, the four-winged dinosaur is a more primitive form 
derived from a very early evolutionary branch of dromaeosaurs. The 
Chinese scientists suggest that the four-winged dinosaur is the most 
recent known common relative shared by both birds and dinosaurs. 

M. gui, which is about three feet (1 meter) long, provides evidence that 
the evolutionary transition to birds included an intermediate phase when 
there were flight feathers on the hind limbs. The existence of such a 
stage in the evolution of birds was long ago postulated by naturalist 
William Beebe, in 1915, and by the Danish ornithologist Gerhard 
Heilmann in 1927. Whether that means they could glide, or even that 
they were tree-dwellers, remains open to debate. 
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There are two competing hypotheses that attempt to explain the origin 
of flight: "ground up" and "tree down". "Ground up" proponents argue 
that ground-dwelling dinosaurs achieved flight by developing legs 
designed for speed and rudimentary wings that when vigorously 
flapped could either increase velocity or give enough lift to enable the 
dinosaurs to launch themselves into the air. The "tree down" 
hypothesis suggests that bird’s most recent ancestors were tree¬ 
dwelling creatures that took advantage of gravity and learned to glide 
before flapping their wings for fully powered flight. 'The argument over 
whether birds evolved the ability to fly from trees or from the ground is 
oversimplified and there's no way you can test it," said Clark. “It's just 
as likely that there was an evolutionary intermediate phase before the 
gliding phase that got the dinosaurs off the ground and into the trees,” 
he said. 

Xu and colleagues support the tree-down hypothesis, arguing that the 
four-winged dinosaur was built for gliding and the long feathers on M. 
gui's feet would be a hindrance to running. "This time the evidence is 
overwhelming," Xu said. "It's hard even to imagine how these little 
animals could have moved around bipedally." 

Other paleontologists urge caution in interpreting the fossil evidence. 
"Xu and colleagues argue that before you could get to flight you had to 
go through a gliding phase," said Clark. "And intuitively it makes sense 
that it would be simpler for flight to evolve for a gliding creature than it 
would be for a ground-dwelling animal. That's certainly a possibility, 
and very plausible, but interpreting function from a fossil is highly 
speculative," he said. "There's just a lot we aren't going to know." 

Mark Norell, chairman of the division of paleontology at the American 
Museum of Natural History, concurs. "I think you have to be really 
cautious about inferring biomechanical properties from fossils. 
However, what these fossils do tell us is that there are some really 
strange creatures out there, unlike anything around today. This shows 
that people really have to change their conceptions of what dinosaurs 
are all about," he said. "They're incredibly varied, incredibly diverse, 
and include everything from small feathered creatures to the large 
dinosaurs people are most familiar with." 

Extract of story from National Geographic News, January 22, 2003. 
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Fossil Find Stirs Human Debate 

The fossil of an early human-like creature (hominid) from southern Africa 
is raising fresh questions about our origins. Remains from the 
Sterkfontein Caves near Johannesburg suggest our ancestors were less 
chimp-like than we thought. The revelation follows the discovery of 
missing bones from a 3.5 million-year-old skeleton found in 1998. 
Fragments of pelvis, upper leg, ribs and backbone have recently been 
dug out of the rock, allowing scientists to piece together its gait. The 
anatomy of the hominid, a member of the genus Australopithecus, 
raises some interesting questions. 

Its bone structure shows it did not walk like modern chimps, using the 
knuckles of its hands. It probably walked on two legs when it was on the 
ground but spent much of the time climbing trees, says Dr Ron Clarke, 
of the University of the Witwatersrand, who discovered the fossil. Dr 
Clarke goes further. He argues that the fact the hominid was not a 
knuckle-walker suggests chimps and humans are not as closely related 
as we thought. “It pushes the last common ancestor of chimps and 
humans much further back in history,” he says. 

Dr Clarke sets out his position in the South African Journal of Science, 
which published the latest data. "My conclusion from the limb 
proportions and the morphology of the foot and of the hand is that this 
Sterkfontein individual was a climber in the trees (using its powerful 
thumb in a vice-like grip) and bipedal on the ground," he says. "It would 
appear, therefore, that the strong opposable thumb evolved in the 
human ancestral stock for grasping branches. Then, in the mainly 
terrestrial subsequent descendants in the form of Homo, it was to prove 
useful for tool making and manipulation. The suggestion in 
reconstructions and in the scientific literature that human ancestors were 
transformed into an upright position from a knuckle-walking ancestor is 
not supported by this new and important addition to the fossil record." 

Other experts in human evolution are more circumspect. Professor Chris 
Stringer of London's Natural History Museum says the idea that humans 
and chimps derive from a knuckle-walking common ancestor is "not a 
majority view". The peculiar gait of chimps and gorillas could have 
developed after the three lines diverged, he says. Dr Robin Crompton, 
of the University of Liverpool, agrees. He says there is "very strong" 
genetic evidence that we are closely related to chimps (and bonobos). 
"It is likely that the common ancestor of the African apes, including 
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ourselves, was arboreal," he said. "In my view, knuckle-walking and 
vertical climbing - up and down tree trunks - are a specialisation of 
chimps and gorillas after humans split off from them." 

Sterkfontein is probably the richest site on Earth for the fossils of early 
hominids, and the ancient cave system is now part of a World Heritage 
Site. Some 600 hominid fossils from the Sterkfontein Caves have now 
been collected and classified. The early humans they represent are 
thought to have fallen to their deaths in the caves when the limestone 
complex first broke the surface. 

Summary of story from BBC News Online, 31 January, 2003. 

Huge Dinosaur Find in British Columbia 

Paleontologists say they've found dinosaur bones, in British Columbia, 
that date back almost 100 million years. The bones could be the oldest 
ever found in Western Canada, they say. The team was looking for 
dinosaur and animal footprints when one of them spotted the bones 
protruding from the ground. The paleontologists believe the 20 and 22 
bones they found are 95-97 million years old, which is the age of the 
surrounding rock. 

It's a significant find for British Columbia. Previously, only two 
dinosaur bones had been found in the province, said Rich McCrea, the 
leader of the excavation team. McCrea says they haven't started 
digging up the bones so they don't know what kind of dinosaur they're 
from, or if the bones are from one dinosaur or several. But from the 
shape of some of the bones the team knows they are from a herbivore, 
or plant-eater. The team expects to learn more about the dinosaur 
bones when excavation begins this summer (Australian winter). The 
bones were found in Tumbler Ridge, B.C., near the town of Fort St. 
John. 

Alberta has the most dinosaur bones, but scientists say the country's 
oldest ones may have been found along the shores of the Bay of 
Fundy in Nova Scotia A nearly complete skeleton of a Prosauropod, a 
herbivore that lived at the beginning of the Jurassic Period, was found 
in rock dated 200 million years old. McCrea says dinosaur bones 
found in Alberta are 65-75 million years old. 

Summary of story from CBC Online, 29 April, 2003. 
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Japanese Scientists Take First Step Towards Cloning a Mammoth 

After a six-year search Japanese scientists are preparing to clone 
prehistoric woolly mammoths from frozen DNA samples found in 
Siberia. 

Inspired by Dolly the sheep - cloned from the cell of an adult ewe in 
Scotland in 1996 - and the film Jurassic Park, researchers from 
Kagoshima and Kinki Universities and the Gifu Science and Technology 
Centre began the search in 1997 for sperm or tissue from mammoths 
preserved in the tundra. The plan was to find a frozen male, recover 
samples of its sperm, inseminate a modern elephant and create a 
mammoth-elephant hybrid. No sperm was ever found. Several 
mammoths, preserved in the permafrost, have been identified in Siberia 
but the DNA was degraded. 

In the past five years, researchers all around the world have kept alive 
the dream that they might be able to restore extinct species by cloning. 
The Australian Museum in Sydney announced a plan to restore the 
Tasmanian tiger, which vanished more than 60 years ago, by taking 
DNA from pickled puppies in a Victorian biological collection. China 
announced a project to clone the giant panda, because captive breeding 
has proved so difficult. US researchers managed to clone the gaur, a 
threatened species of Indian bison, three years ago but the calf died 
shortly after it was born to a cow- 

The Japanese scientists collected samples of bone marrow, muscle and 
skin from mammoth remains found in Siberia last August. The 
researchers face a series of new hurdles. First, they have to confirm the 
samples are from mammoths, and then see if they can isolate a full set 
of chromosomes. Then they would have to fuse an egg from a living 
relative - an elephant - with DNA from an extinqt creature. Then there 
would be the challenge of implanting the embryo into the womb of a host 
mother. If they overcame all these challenges, they would then be faced 
with the biggest of all: what to do with a lonely ice age mammal in a 
rapidly warming world. 

Summary of story from The Guardian (UK), 16 July, 2003. 
Alberta Paleontologists Identify Duckbilled Dinosaur Find 
Paleontologists say they have discovered the skull and bones of the first 
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duckbilled dinosaur ever found in northern Alberta. In July 2003, a 
crew from the Royal Tyrrell Museum found about half the skeleton 
south of Beaverlodge, about 40 kilometres west of Grande Prairie. One 
explanation of the dinosaur's location so far north is that it is a new 
species, the museum's Phil Currie said in a news release. Skull bones 
from a duckbilled dinosaur, or hadrosaur, have never been found north 
of Edmonton before. 

Bones of the dinosaur were found a decade ago, but couldn't be 
properly identified until a skull was found. The hadrosaur lived 73 
million years ago, when most of the province was covered by an inland 
sea. An adult hadrosaur was about eight metres long^ and weighed up 
to four tonnes. It will take up to three years for museum technicians to 
prepare the fossils by removing the rock and stabilizing the bone. 

Summary of story from CBC News Online , 1 August, 2003. 

Dinosaur Stolen From Museum 

A rare dinosaur skeleton has been stolen from a museum in south¬ 
eastern Australia. The 110 million-year-old fossil of a parrot-beaked 
dinosaur, Psittacosaurus sinensis, is believed to be one of only six in 
the world. 

The skeleton, on loan to Newcastle Regional Museum from China, is 
60 centimetres (24 inches) tall. "It's the size of a dog but the skeleton 
is more like that of a turkey," said museum director Gavin Fry. 

Police are investigating the theft, while the museum has offered a 
$5000 (US$3250) reward for the return of the exhibit. It was part of a 
display of Chinese dinosaurs designed to show the link between 
modern-day birds and larger dinosaurs. "It's not of great monetary 
value, tens of thousands of dollars rather than millions, but its scientific 
value is undisputed," said Mr Fry. 

The thief or thieves broke security glass to get to the skeleton. Some 
of the bones were found in and around the museum, leading to 
speculation that the theft was an amateur act. "It looks pretty 
opportunistic," said Mr Fry. "If a collector had ordered it, they would not 
be happy to be receiving damaged goods." The city of Newcastle is 
about 100 kilometres (60 miles) north of Sydney. 

Summary of story from The UK Times, 21 July, 2003. 



